Abstract. In the broadly understood process of real estate management owners and users as well as other entities participate, inter alia, banks, courts, notaries, appraisers, managers and intermediaries in property transactions, investors, construction supervision services, and architectural and construction administrative bodies, for which up-to-date, complete information on real estate is a prerequisite for taking appropriate decisions. Since 1989, real estate, and thus information on it, has become an important element of the economic development and functioning of the State. One can point to the significance of real estate to spatial management and proper spatial planning, the realisation of investments, the tax system, or the activities of government and local government administration. A real-estate, as a basic registry item in a real-estate cadastre, features geodetic borders determined in two dimensions, i.e. on a horizontal plane of the Earth. Such borders delimit only one area of the influence of an ownership title in relation to its surface area. Art. 143 of the Civil Code states that within the borders determined by social and economic purpose of land, the ownership of land extends over the area over and below its surface and that a land real-estate is not a place but rather a solid delimited by vertical planes.
Introduction
In considering the three types of property (land property, building property, and premises property), the issue of land property spatial boundaries appears to be very complex. Right of ownership is the widest form of the use of things provided for in Polish legislation. The strongest right to use, derive benefits and dispose of property, e.g. transfer of ownership right through purchase-sale, donation, exchange, release for perpetual usufruct, leasing on the grounds of an agreement. However, the right of ownership does not give full control over a property and it is not executed in isolation from other entities but within a certain space in which both the owner' interests and the needs of the public as well as the economic aspect of the use of property need to be taken into account. Restrictions on the right of ownership arise from regulations, principles of social coexistence or socio-economic designation of a property.
Ownership right to a separated area of land would be uncertain and difficult to be legally protected if it did not have strictly marked boundaries that determine the area within which the owner is able to exercise their rights. Constitutional strengthening of the right of ownership results in a new approach to the issue of boundaries which determine the extent of this right within a space.
The aim of the study is to present legal issues related to the introduction in Poland of the principles of defining spatial borders of real estate. The research applied the following methods: analysis and synthesis of the literature and law and method of conclusion.
Property boundaries
The earliest type of boundaries was the boundaries of areas. Typically, these were natural boundaries, e.g. mountain ranges, rivers, and forest complexes. The first problems associated with the determination of land property boundaries arose only after the development of the right of land ownership, along with the beginning of marking and fixing these boundaries on the ground with boundary markers [1] .
A property, as part of the earth's surface, is identified by its boundaries. Property boundaries specified within an area through laying out of markers and the course of boundary lines outline the extent of ownership right in relation to the adjacent land within the space. Therefore, a boundary identifies a property as an object of legal transactions. A property may comprise one or many (cadastral) parcels which do not necessarily have to be adjacent to one another, given the fact that the condition of continuity need not to be satisfied and that one property may comprise many plots which are not adjacent to one another. The boundaries of these plots are, at the same time, boundaries of the property. No area of Poland exists that is not part of a property or constitutes a property. As already mentioned, physical separation of a property is performed through the determination of the position of boundary points within an area (coordinates X, Y) and the course of boundary lines within an area, the determination of its surface area and marking that enables unambiguous identification. Legal separation of a property is effected through the determination of an entity who owns the property rights to a part of the earth's surface separated with boundaries. Therefore, boundaries specify the legal status of the property, disclosed in Sections II-IV of the land and mortgage register [2] .
In According to the Geodetic and Cartographic Law Act, the determination of the course of property boundaries may take place in the following modes:
• delimitation of properties, • recovery of boundary marks, • designation of boundary points previously disclosed in the Land and Property Register.
Furthermore, provisions of §37-39 of the Regulation on the Land and Property Register provide for the procedure for determining the course of cadastral plot boundaries.
The actual physical location of a boundary line is usually marked by point characteristics, or boundary points, in which a boundary mark (e.g. a concrete post) is placed, or using such linear characteristics as fences, walls, hedges and boundary strips. Where a physical point (boundary mark) on the earth's surface where the boundary turns, is surveyed (ordinate, abscissa, sight line length and angle, coordinates X, Y), a mathematical presentation of that boundary point will be obtained. However, in certain cases, particularly where open development or sheets of water are involved, no physical sign of the boundary exists. Its location may be deduced, e.g. by analysing the records of cadastral maps. Physical signs of boundaries have an important social function, as they show the extent of the areas belonging to particular people.
Legal boundaries designated within two dimensions (X, Y) identify a property spatially as a part of the earth's surface; unfortunately, they only designate one area of the impact of the right of ownership. A property, as part of the earth's surface, is a spatial formation, and the right of ownership also extends to the space over and under its surface, up to a specified height and down to a specified depth defined in legal systems of particular states. This is because the rule arising from Roman law, according to which the ownership of land extends both deep into the earth, down to the centrosphere, and upwards to include an air column of unlimited height over the land, is unacceptable in present times.
Restrictions on the use of the space over and under the surface in accordance with applicable polish regulations and examples of legal solutions in the use of the space "over" and "under" the land surface -results and discussion
An important current issue is the question of whether a land property is a three-dimensional or two-dimensional structure. The prevailing view is that a land property is a structure with three dimensions; therefore, it has its horizontal and vertical limits. In fact, the discussion boils down to providing an answer to the questions as to whether a land property as a thing is a plane, with the right of ownership extending to the space "over" and "under" that plane, or whether a land property as a thing is a solid, with the extent of the right of ownership being determined by the vertical limits of that solid [3] .
In Poland, considerations of the vertical limits of a property are based on the interpretation of the provision of Article 143 of the Civil Code, which provides that "within the limits set by the social and economic purpose of land, the ownership of land extends to the space over and under its surface. This provision does not prejudice regulations on rights to waters." Therefore, the social and economic purpose of land is currently the basic criterion for determining the vertical extent of property ownership.
One of the issues is to determine who, and according to which rules, has the right to extract minerals, and which entity is the owner of these minerals. In Polish legislation, this issue has never been resolved in an unambiguous manner. Neither provisions of the interwar period nor the Mining Law of 1953 governed the issue of mineral deposits exhaustively [4] . Currently, the legal situation of the space "under a (land) property", alternatively referred to as ownership of earth interior and, in particular, ownership of mineral deposits, was settled in Article Pursuant to Article 12(1), the State Treasury, with the exclusion of other persons, may benefit from the object of mining ownership or exercise its right exclusively by the establishment of mining usufruct. The establishment of this right shall be effected by way of a written agreement which shall come into effect on the date of obtaining the licence. The agreement provides a basis for determining the remuneration for the establishment of mining usufruct and the manner of payment.
The criterion of social and economic purpose of land also determines the limits over the surface. Restrictions on the use of the space "over" the property arise from provisions of the Act of 3 July 2002 -Aviation Law (consolidated text Journal of Laws of 2016, Item 605). In practice, the used of the space over land properties by third parties is related to aircraft flights. Article 4(1) of the Act provides that: "The Republic of Poland has complete and exclusive control of its airspace...". According to the cited article, the state's control of the airspace results in a restriction on the right of ownership within the vertical limits "over" the property surface. Restrictions on the right of ownership arise from the established rules for a flight within the airspace and from prohibitions imposed on the construction and extension of civil structures referred to in Article 87(6) of the Act in the vicinity of an airfield, namely, within 5 km from the airfield boundary. However, the provision of Article 87 (7) is also important, as it prohibits the planting and cultivation of trees and bushes on properties located within the areas of landing approach, which may be an air traffic obstacle; the obligation to remove the trees and bushed concerned shall be fulfilled, and the costs of the removal shall be borne by the owner or another entity holding the property.
The legal situation of land under waters is currently governed by the Act of 18 July 2001 -the Water Law (consolidated text, Journal of Laws of 2015, Item 469), which provides in Article 1a that it shall be applied in cases concerning the ownership of waters and land covered by waters. These matters are settled by provisions of Article 10(1a) and Article 12(1), which provide for the following:
• waters of the territorial, internal sea waters including those of the Gulf of Gdańsk, inland surface running waters and underground waters shall be owned by the State Treasury.
• standing waters and waters in ditches found within the boundaries of a land property shall be owned by the owner of the property.
According to Article 36(1), "the owner of land shall have the right to normal use of the water he/she owns, and of the underground water found in his/her land; this right shall not constitute the right to construct water facilities without the required water permit."
The cited provisions stipulate that the spatial limits of a land property only reach a certain height and depth, which is determined by the criterion of social and economic purpose of land, and the applicable regulations enable the use of the airspace of another land property.
The ideas for the development of unused development rights appear in locations where land is of a very high value, e.g. in large cities under pressure of further development, in which undeveloped "air plots" still exist over low historical buildings, churches, schools, railway stations, and over streets, roads and railway tracks lowered in excavations [5] .
Legal solutions enabling the use of the space over and under the land surface have been present in Anglo-Saxon legal systems for years, an example of which could be the transfer of development rights existing in the USA, i.e. the transaction of the right to the development of a part of the surface, in which the object of transaction may be a strictly determined (height, depth, extent) space itself, located directly over or under the land surface [6] .
In accordance with American law, the material extent of the right of ownership to which the property owner is entitled also covers the space situated directly over and under the surface of the legally designated area of land. Judicial decisions of American courts have established the common law, according to which the powers of a land property owner extend in space up to a height of 200 m counting from the surface of the roof of the building situated on the land concerned. In the system of American law, the defined space constitutes a property separate from the land and is referred to as an air plot, which may be an object of separate ownership. The owner of a land property may sell the defined air rights which belong to him/her to an entity that is planning to implement an investment project running at a certain height over his/her land [7] .
The concept of spatial right of ownership has also been introduced by certain European countries, including Sweden, Norway, or Denmark.
In Sweden, the concept of three-dimensional ownership has been introduced to legal circulation as a result of the 2004 amendment to the Land Code, and the adoption of the Act on the creation of properties. A possibility has been approved for the performance of the division of a property in relation to both the land itself and the space over and under its surface, provided that the division of an air plot, given its specificity, shall be governed by separate rules. The possibility for the legal separation of a three-dimensional property has been reserved in Swedish legislation only for cases where the application of such a solution increases the guarantees of achieving the set investment objectives, and of the legal and economic protection of the project being implemented. One of the conditions underlying the possibility for the separation of an air plot is the need to ensure that the prospective buyer has the so-called bundle of rights that provides him/her with the access to this space, and its proper use. Swedish law excludes the possibility for the separation of an air plot that includes e.g. higher floors of a building without ensuring, at the same time, access to them via a common staircase or a lift. After the 2009 amendment of regulations, in Sweden there is a legal possibility for the separation of an "empty" air plot, provided, however, that the investor presents a valid permit for the construction of a structure. The rules for the separation of an air plot are specified in the Act on the Creation of Properties and are implemented in terms of the cadastral procedures related to the property division and consolidation, which are listed in the Act. The limits of a spatial property are determined using coordinates (x, y, z) of the points defining its extent, or defined using a descriptive method in relation to the existing walls, intermediate floors, roofs, etc. The separated properties are registered in the cadastre [8; 9] .
In Norway, works associated with defining the concept of a three-dimensional property were initiated in 1992. A concept was then developed that enables the separation of an "air plot" within the spatial limits to which the owner of the land property is entitled. In accordance with Norwegian law, spatial limits of the right of ownership are restricted by the so-called general clause which determines reasonable and economical exploitation. According to the current law, the separation of a land property is determined by the previous acquiring of building permit by the investor, which is issued for a period of 3 years, provided, however, that the possibility for the separation of an air plot is only acceptable for the already existing buildings or land plots, on the surface of which such construction is being performed. An air plot may be legally separated as a result of the implementation of the property division procedure, which leads to its spatial parameters (x, y, z) being marked, or as a result of the establishment of usufruct on a land plot. As regards the separation of an air plot, the investor acquires the right of ownership, which is required to be registered in the cadastre [10] .
Conclusions
Innovative spatial management, particularly in large cities, requires legal decisions as regards the use of underground and aboveground space in order to maintain the legal order, and improve investment processes. This concerns inter alia the implementation of line investment projects which are to run above the surface of many land properties, the construction of enclosed walkways above the street, the construction of underground car parks, or the right to the development above low buildings in the centres of large cities, where local plans allowed the intensity of development to be higher than the current one. The use of the space under and over the land is a way of removing barriers to development.
It is clear from the analysis of current legislation that we are dealing with the " layered " of property rights. The use of space within certain vertical limits by various entities requires both legal and technical means of determining the vertical limit. In this field, Poland has no specific legal solutions defining an air plot, or decisions concerning the establishment of vertical limits of properties. The issue of property spatial limits involves the issue of a 3D cadastre.
Not only should a 3D cadastre include the possibility for recording geometrical data (x, y, z) concerning three-dimensional cadastral objects, but it should also include the spatiotemporal rights established on other properties [7] .
